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SPECIFICATION 

CMoroacetamides 

5 The present invention relates to novel 

5-membered heteroaromatrc compounds bearing at 
one ring C-atom a N-substituted chloroacetyiamino 
group, their use as herbicides, ag ricuftural compost 
tipns for facilitatfog such use and the preparation of 
10 the novel compounds of the invention. 
Various herbicidal N-substitijted 
a-halagenacetanilides are known. 

The U.S. Patent Spec. 4 f 282^28 discloses N - 
substituted - N - 2,5 - dialkyf - pyrrol - 1 -yl) 
15 haloacetamides having herbicidal and plant - growth 
- regulating activity. The need exists for still more 

novel 5-membered heter- 
oaromatic compounds are particularly effective her- 
bicides having an appropriate soil persistence. 

The present invention provides compounds of 
formula f 

wherein Ar ts a 5-membered heteroaromatic group 
comprising 1 or 2 ring heteroatorns selected from O, 
S and and linked by a Coring atom to the N-atorn 

25 of the N(Y}OOCH 2 Cl group to which it is bound, 
whereby, where Ar is pyrazolyl, said N(Y)C0CH 2 CI 
group is in the 4-position, 

and Yls aliens, CrVCH«c=CH2, or is a hydrocar- 
bon selected from Chalky], C^ 8 alkenyl / C^alkinyf, 

30 Qs^cycloalkyi, C^cycloalfcenyl, C^cycloalkyl - 
C^aikyl, whereby such hydrocarbon is unsubstf- 
tuted or substituted by halogen selected from F P CI 
or Br; or is a group CH{R.,}-C0Y 1r 
wherein R, is H orC^afkyl and 
35 Y t forms together with the CO-group to which it is 
bound an ester or amide function; 
or is a group rVA*, 

Wherein R 2 is CH 2 or CH a ^H 2 unsubstituted or 
substituted by C^alkyl and 

40 Az is an aromatic heteroring selected from a <3i- or 
triazole linked by one of its nitrogen atoms to R 2 , a 
5-membered heteroring linked by a C-atom of said 
ring to R 2 and having 1 to 3 heteroatorns selected 
from the group consisting of o, S or N, and a 

45 pynrnidinegroup,orisa2-ojtp-1 - pyrroJidjnyf 
group in which one CH 2 group can be replaced by 0, 
S or NCH 3 and5-pxorand/or bicyciic benzlc] fused 
derivatives of such 2 oxo - 1 - pyrrolidinyl group 
or is a group of A^O-Ra, 

50 wherein R 3 is H, hydrocarbon selected from the 
group consisting of Ci^alkyl. C^alkenyl, 
Ca-ealkiny^C^cycloalkyC C-M^doalkanyf or 

C^cycioalk/i^i^alkylr whereby the hydrocarbon is 
unsubstituted or substituted; era group 

»-<.. 

4 

55 wherein hYis hydrocarbon selected from CwattyL 
Ck-salkenyl, C^salkinyi, C^cycloalkyi, 
C^cycloalkenyi, C M cycloaikyl.C^alkyl # whereby 
the hydrocarbon Is unsubstituted or substituted by 



halogen selected from F, CJ or Br, or ts aliens 
60 IV is H or has one of the meanings defined for R 4 
and A is a hydrocarbon moiety, which may be 
linked . with R 3 to form a saturated oxygen containing 
heterocyclic ring comprising 1 or 2 oxygens as 
neteroatom, and v^fhereby the N and 0 atoms to 
as which it is bound are separated by up to 3 C-atoms- 
or is a group CH-C = NOR 4r ' 

Rs rV 

wherein R 4 is as defined above, 
R s and Rs' a re Independently H or CH 3 or 
Rs together with R s ' are (CH 2 ] 3 or (CH 2 ) 4 
70 or is a group CB-N{CH 3 }COCH 3 



I 

wherein R e is H or C^alfcyL 
The Ar group may be unsubstituted or substituted. 
75 Where Ar is substituted it may bear substituents in 
any possible position; preferred positions of such 
substituents are in opposition, particularly in o,o'- 
position of the chloroacetamide group, whereby 
additional substituents may be present. Examples of 
SO suitable substituents of Ar are halogen selected from 
F,CI and Br; Ci^alkyf unsubstituted or substituted 
by halogen (F, CI, Br), C^alkoxy or C^cycloalkyJ; 
C^aikenyf unsubstituted or substituted by 
C^alkoxy; C^cycloafkyi; formyl or C^alfcanoyl 
55 and functional derivatives such as oximes, acetals 
and ketals thereof |e.g. Cf-NOC^Jfcyl) - C^alkyl, 
CfO-C^alkyfe - C^afkyj, CHtO-Cwalkyifc etc, J; 
CiMafkyfl-S, C^alkyi-SO, f^alkyLSCfe; C M alkoxy- 
carbgnyl; C w alkoxy unsubstituted or substituted by 
90 naiogenorC w affcoxy;C2^aikenyioxy f 

C^lkinyEoxy; hydroxy and hydroxymethyl and 
esters thereof (e.g. esters with an organiccarboxylic 
acids, for example formic acid, a C 2 . g alkane carboxy- 
licacid or an halogenated derivative thereof, such as 
95 acetic acid or chloroacetfc acid}. 

Any optional substituent(s) of Ar which is hot in 
o-posfflon of the N-substituted chloroacetyiamino 
group Is preferably selected from Chalky! <e.g. CH 3 ), 
halogen (e.g. CI, Br) and C w afkoxyearbonyl (e.g. 

100 coocty. a 

Where Ar contains 2 ring heteroatoms, one of 
them is N; the other is preferably seJected from O or 
S. 

A preferred sub-group of compounds of formula I, 
1 05 are compounds wherein Ar contains either one ring 
Meroatom (pyrrolyl, thienyi, furanyl) or 2 adjacent 
nng heteroatorns (isoxazofyl, tsothrazoryl, pyrazolyl). 
The N-substituted chloroacetyiamino group is pre- 
ferably tied to the ring C-atom in p-position of the 
110 ring heteroatom(s); thus in the ^position where Ar 
rs pyrrol, thiopheneorfuran and in the 4-position 
where Ar is isoxazoie, isothiazole or pyrazole. A 
preferred sub-group of the latter group are those 
compounds wherein the Ar-g roup is substituted in 
1 15 ortho-, more preferably in ortho - ortho' - position of 
the N-substituted acetylarmno group, especially 
when the substituent(s) are selected from the group 
specified herefnbefore. Any nng N-atom may be 
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unsubstituted or substituted; where it is substituted, 
ft is preferably substituted by C^afkyi, especially 
CH 3 or CzH^ Asr signifies preferably a thiophene, 
isothiazofe and isoxazofe, more preferably 
5 isoth iazote or tbiophene ring . A pa rticu larly prefer- 
red sub-group of compounds of formula I, are 
compounds wherein Ar is triFophene, particularly 
3-tbienyl which Is at least 2,4-d*substituted, especial- 
ly those 3-thienyl compounds wherein the substi- 
10 tuents in 2- and 4-position selected from C^aJkyi 
and Ci-4alkoxy. 

Where Y, R* R 4 and H 4 ' ©re hydrocarbon substi- 
tuted by halogen, such halogen is preferably CI or 
Br; any such substituted hydrocarbon Is particularly 
15 monosubstituted, Where Y is halogen substituted 
hydrocarbon, the halogen is in genera) preferably 
not in the 1 -position where the use as herbicide is 
intended {such 1 -halogen ated compounds are in 
general unstable; they are however useful as vaf u- 
20 abfe Intermediate for the production of other com- 
pounds of formula I, e.g. for those wherein Y is 
atkoxyalkyl orpyrazolylmethyl); a suitable example 
of such significance of Y is 2-CUethyl, 
Where V, R3, R 4 and/or JV are Ci-Ufkyl, C^alkenyl 
25 or C^alttriyl, they preferably have up to S C-atoms. 
Where Y, fb, R4 and/or R 4 ' are or contain cycloalfcyl 
or cycloafkenyl such cyclfc hydrocarbon groups 
contain preferably up to 6 C-atoms. 
Where Fti is Ci-^tkyl it is preferably CHs or C 2 Hs, 
30 particularly CHa. The term ester or amide function 
used in connection with the meaning of Y| is 
intended to embrace any function obtainable by the 
reaction of the COOH group of an acid with any 
organic compound reacting with such acid with the 
35 elimination of water e.g. an a Icon 0 1, an amine, a 
mercaptan, an oxime, a hydrazine, hydrazjde or 
hydrazpne. Examples of suitable ester significances 
of Y 1 areC^alkoxy-CO, Cs-salkinylO-CO etc. Exam* 
pies of suitable amrde significances of Y 7 are 
40 C^afkyiammo-CO, dHC^alkyl} amino-CO, 
CO-NHNH 2 and C0*NH-N «C(C t _ 3 aikylk' 

Where R 2 is CH Z it may be substituted by 1 or2, 
preferably 1 C^alkyl. Where R 2 is CH 2 CH 2 ft may be 
substituted by up to 4 Chalky! group and is 
45 preferably mono* or disubstituted. Where CH 2 CH 2 is 
disubstituted, the substituents are preferably at 
different C-atoms. 

Preferred Cvsalkyl substituents of R 2 are CH 3 and 
C 2 H S , particularly CH 3 . Where R 2 is substituted by 
50 Chalky*, it is preferably mo nosubsttorted. R 2 is 
especially CH2 or CH{CH 3 ). 

Where Az is one of the above defined aromatic 
heterorings, such ring may be unsubstituted or 
substituted; suitable substituents of such Az signifi- 
es cances are e.g. one or more G^alkyl {such as CH& 
C^Hs) groups; such substituted aromatic heterorings 
are preferably mono- or dteubstitu ted. 

Where Az is di- ortnazoie it is preferably 
1-pyrazolyl, 14midazolyl, 1,2,3* triazoi ~ 1 -yj or 1,2,4 
60 -triazole - 1 - yl, unsubstituted or substituted* 
particularly 1 -pyrazolyi, 3,5-di ■> CH 3 - 1 - pyrazolyl. 

Where Az is the above defined 5-membered 
heteronng h'nkexi byaringC'atomto R2, suc^ ring is 
e.g. a furyl, a thienyl, a fhtazolyk an isothiazolyt, an 
65 oxazolyl, an rsoxazoiyl,a 1,2,4- or 1,3,4 - fhia- or 



oxadiazof or a 1,3,4-triazolyl group, unsubstituted 
or substituted, e.g. by one or two substituents of the 
group C^aJkyl, C^alfcylthfo, C^alkoxy; typical 
examples of such significances are 2-furyl, 2-thienyl, 

70 2 - CH 3 - 4 - thiazolyi, 3 -CH 3 - 5 - isoxazolyi, 2 - CzH s - 
1,3,4-oxadfazol -5- yf,3 - CH 3 - 1,2,4-pxadiszoJ-5- 
yl, 1 - CH 3 - 2 - CH 3 S - 1 ,3,4 - 1 riazo I - 5-yl and 2-CH3 - 
1,3,4 -triazoi- 5 -yl. 
Where Az is a pyrimidine group, this may be finked 

75 by its 2-, 4- or 5-C-atom to and is e.g. 
2-pyrimidinyl. 

Where Az is the above defined bfcyclic 2 - oxo- 1 - 
pyrrolidinyi derivative, the beizo-moiety may be 
unsubstituted or substituted, e.g. by halogen; a 

80 suitable example of such significance is 2 - oxo * 1,3. 
-benzothiazol - 3 - yl and the 4-chloro derivative 
thereof. 

Where R 3 is the above defined hydrocarbon, such 
hydrocarbon may be unsubstituted or substituted, 

SB e.g. by halogen, cyano, an azole group such as 
1-pyrazolyl and/or by Qi^al koxy; such substituted 
hydrocarbon signifa nces of R^ are preferable mano- 
substituted. Examples of such R 3 significances are 
CHaCHzCI, C1-pyrazoly!J-CH 2 , CH2CH2CN, 3,5 - 

90 dimethyl - 1 - pyrazo ly I . 

Suitable meanings of A-O-R3, when A is finked 
with R a to form a ring, are e.g* 1,3 - dioxolane * 4 - yl - 

alkylene, 1,3 - dioxolane -2 -yl - Ct- 3 alkylene 
and 2- or 3 - tetrahydrofuryl - C 1H » alkylene. 

95 Where A is not linked with R 3 to form a ring, A Is 
preferably a non-aromatic, particularly a 
alkylene moiety separating the O- and N-atom to 
which "r£ is bound by 1 to 3, preferably 1 or 2 C-atoms. 
A suitable significance of A is a CH 2 or CH 2 -CH 2 

100 group or monomethylated derivatives thereof, parti* 
cularly CHs?, CH{CH 3 J, CH^0H 2 and CH(CH 3 )CH 2 ; R 3 is 
then especially C^^atkyi, such as CH a , C 2 H 5 and 
nCgH 7 , 

A may be unsubstituted or substituted, e.g. by 
1 05 Ct-salkoxy. Any su bstitu ted A significance is pref er- 
ably mo ^substituted. 

The present invention also provides processes for 
producing a compound of formula I comprising 

a) substituting in a compound of formula II 

At - KC r 
Y 

1 10 wherein Ar and Y are as defined above, the HO 
group of the N-hydroxyacetyi group by CI, 

b) reacting a compound of formula III 



115 



Ar-NH-COCH 2 CI 



III 



wherein Ar is as defined above/With a compound of 
formula IV 



LY 



120 



IV 



wherein Y is as defined above, 
and L is a leaving group capable of being split! 0^ 
under the N-alkylation reaction conditions, 
c) obteinfng a compound of formula la 



3 
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AT - N 



r 



la 



wherein fl' fas H orC^alkyf, 

V z is Az', ORg, N (CH 3 )C0CH 3 and 

Az' is a di- ortriazole if nked by one of its nitrogen 
atoms to CHR* 
5 and Ar and R 3 are as defined above, by reacting a 
compound of formula V 



1 

8" 



2 



wherein Ar and FT are as defined above, with a 
reactive derivative of a compound of formula VI 

HY Z Vf 

wherein Y 2 ls as defined above, 
10 d) N-acylation of a compound of formula VII 



Ar-NH-Y 



VII 



wherein Ar and Y are as defined above, with 
15 chloroacetyl chloride, or a reactive functional deriva- 
tive thereof* 

Process a) of the invention can be carried out by 
conventional manner under conditions known for 
the substitution of an OH group by a CL 

20 Such substitution can for example be effected by 
treating a compound of formula II with a chlorinating 
agent, such as thiony! chloride under conditions 
known per se for analogous reactions, 
According to a variante of this chlorination pro- 

25 cess* the compounds of formula II are first con- 
verted into the corresponding suiphonyioxy deriva- 
tives, e.g. by O-sulphonation with the aid of a sulphonyl 
halide. and such suiphonyioxy derivatives then 
converted into the desired compounds of formula I 

30 by nu oleophilic substitution of the suiphonyioxy 
group by chlorine* 

Reactants supplying the CI anions required for 
such nucleophilic substitution are e.g. aikalimetal 
chlorides such as NaCl, quaternary tetrabutylammo- 

35 nium chloride or 4 - dimethyl amino pyridine - hyd- 
rochloride. Such substitution is conveniently carried 
out in CH2CE2 or in an aqueous/organic two-phase 
system, wherein the organic phase is e.g. a hydros- 
carbon such as toluene, in the presence of a suitable 

40 phase transfer catalyst, preferably with heating e.g. 
at40 o to12O°C 

Process b) may be carried out by conventional 
manner under conditions known for the N-alkylation 
of amides. The reaction is advantageously carried 

45 out in a solvent which is inert under the reaction 
conditions s.g, dimethoxyethane or acetonitrile or In 
an aqueous/organic two-phase system in the pre- 
sence of a phase transfer catalyst 
Suitable meanings of L (in formula IV) are CI, Br or 

50 the suiphonyioxy moiety of an organic suiphonic 
acid such as mesyloxy or p-tosyloxy. 

The compounds of formula III are preferably used 
in salt form, more preferably in aikalimetal salt form, 
e.g. the sodium salt form. Such salts are obtained in 

55 conventional manner by reaction of the compound 
of formula ill with a base such as an aikalimetal 
amide, hydride, hydroxide or alcoholate. 



For the preparation of compounds of formula la 
according to process cj, the compounds of formula V 

60 are suitably used in the form of the aikalimetal salt, 
e.g. as sodium salt Where Y 2 is a di- ortriazole, the 
compound of formula V may also be used as 
N-tri-alkytsilyl {e.g. N-trimethylsih/l) compound. The 
reaction can be effected in conventional manner. 

65 The reaetton of process d) can likewise be effected 
in conventional manner, under conditions known for 
the N-chloroacetylation of amines. Where 
CICOCH2CI Is used as N-chloroacetylation agent 
such reaction is conveniently carried put in the 

70 presence of an acid binding agent such as K2CO3. 
The compounds of formula I may be recovered 
from the reaction mixture in which it is formed by 
working according to established procedures. 
It will be appreciated that interconversion of one 

75 compound of the invention to another, e.g. conver- 
sion of an acid group to an ester group, of a carbonyl 
group to an oxime, of a haloalkyl group to an ether 
group (or vice versa} etc*, may be carried out in 
conventional manner. As will also be appreciated, 

80 me compounds of the invention may possess one or 
more asymmetric centres and may therefore exist in 
optically active, diasteromeric, racemtc or geometric 
isomer forms- In general such compounds are 
employed as mixtures in the herbicide method and 

85 compositions of the invention, even though separa- 
tion may be effected by known procedures. 

The compounds of formulae II, III, V and VII are 
novel and are part of the invention. 
The compounds of formula II may be obtained by 

90 ammohotysiis of an ester of the compounds of 
formula VIII 



Ar NHCOCH2OH 



Vl« 



95 wherein Ar is as defined above, 

with a carboxylic acid, and subsequent Introduction 
of the group Y (as defined above) in the compounds 
of formula Vlfl by N-atkylation- Such esters are 
obtained by acylation of the corresponding com- 

100 pounds of formula IX 



ArNhU 



IX 



wherein Ar is as defined above, 

1 05 with the appropriate ester of H0-CH 2 COCI, e<g. with 
CH 3 CO-OCH 2 -COCL 

The compounds of formula HI may also be 
obtained by acylation of a compound of formula IX 
With chloroacetyl chloride. 

1 f 0 Compounds of formula V (which are in fact a 
sub-group of compounds of formula i) may be 
obtained by reaction of a compound of formula IX 
with an appropriate aldehyde and reaction of the 
Schlff base thus obtained with chloroacetyl chloride. 

1 ^ g The compoundsof formula VII may be obtained by 
N-alkylation of a compound of formula IX Such 
alkylation can be carried out in conventional man- 
ner, with the corresponding alkylating agents (e,g. 
halogenides), or where appropriate, reductively via 

120 the Sen iff base or amide. 

M a ny of the compo u nds of form u I a IX a re novel . 
A particular group of valuable novel compounds 



4 
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of formula IX are 3-aminothiophenes substituted in 
2- and 4-position by a group selected from C^aikyl 
and C^llfdxy (compounds of formula IXa). The 
compounds of formula fXaatso form part of the 
5 invention. 

The compounds of formula IX may be obfained by 
reduction of the corresponding N0 2 compounds, 
e.g. by catalytic hydrogenation under hydrogen 
pressure in the presence of palladium. Compounds 
10 of formula !Xa having aCH 3 group in 2- or ^position 
may be obtained by reduction of the corresponding 
thiophene-carboxylate with the aid of a complex 
hydride such as sodium bis(methoxyemoxy)alurnf- 
nium hydride. Where appropriate, the compounds of 
15 formula fXa may also be obtained from the corres- 
ponding carbamates esters, e.g, the benzyl carba- 
mate, by hydrolysis. The carbamates, used as start- 
ing material, may for example be obtained starting 
from the corresponding acids, vfa their azides fbl- 
20 lowed by a Cyrtius reaction. 

insofar as the p reduction of starting material is not 
described herein, these compounds are known, or 
may be produced and purified in accordance with 
known processes or in a manner analogous to 
25 processes described herein orto known processes. 
The compounds of formula I are useful because 
they control or modify the growth of plants. By 
plants it is meant germinating seeds, emerging 
seedlings and established vegetation including 
30 underground portions. 

In particular, the compounds are useful as herbi- 
cides as indicated by i. a, the damage caused to both 
monocotyledoneous and dicotyledoneous plants* 
such as Leptdium sativum, Avena satfva,Agrostfs 
35 alba and (joiJum perenne m tests by test dosages 
equivaJentto an application rate of from 1.4 to 5.6 
kg/ha after pre- or post-emergence application* In 
view of their herbicfdal effect the compounds of the 
invention are indicated for use in combatting dicoty- 
40 fedoneous and grassy weeds, as confirmed by 
further evaluation with representative compounds 
with test dosages equivalent to an application rate of 
from 0,2 to 5*0 kg active ingredient, e.g. test dosages 
equivalent to a rate of 0,2, 1,0 and 5,0 kg active 
45 ingredient/ha, in dicotyledoneous weeds such as 
Atnaranthus retroflexus, Capselta bursa-pa&toris, 
Chenopodium \alba, Stellaria media, Senecio vutgar- 
feand Galium aparine, and, especially, grassy weeds 
SUCh as Agmpyron repens, Agrostis alba, Atopeeur- 
50 usmyasuroide$,Aperaspica-venti,Avenafatua y 
Echinochioa crus-galli, Bromus tectorurn, Sorghum 
hatepense, Dtgitaria append Setaria sppv Additional 
tests indicate a favourable soil persistence of the 
compounds of the invention. 
55 The compounds of the invention are relatively (ess 
toxic towards crops than towards weeds. Selective 
berbfcidai activity is La, observed in corn (maize J f 
soybean, cotton, sugar beet, potato, alfalfa, sunflow- 
er, rape, peanuts or flax, depending i.a + on the 
60 compound Involved and on the application rate. The 
compounds of the invention are therefore also 
indicated for use as selective herbicides in a crop 
locus* 

The present invention therefore also provides a 
65 method of combatting weeds Tn a locus, preferably 



in a crop locus, particularly in a crop locus as 
mentioned above, which comprises applying to the 
locus a herbicidally effective amo unt(a selective 
herbicidally effective amount where the locus is a 
70 crop locus) of a compound of the invention. A 
particularly preferred and advantageous embodi- 
ment of the invention is the pre-emergence (both 
crops and weeds} use of a compound of formula I in 
selectively combatting weeds ir? a crop locus, 
75 For general herbicidal as well as for selective 
herbicrefai use of compounds of the invention, the 
amountfo be applied to attain the desired effect will 
va ry depending on the pa rticuf a r crop ff employed 
for selective use and other standard variabfessuch 
80 as the compos nd employed, mode of application, 
conditions of treatment and the like. The appropriate 
application ratescan be determined by routine 
procedures by those skilled in the art, or by compar- 
ing the activity of the compounds of the invention 
85 with standards for which the application rate is 
known, e.g, in greenhouse tests. However, in gener- 
al, satisfactory results are usually obtained when the 
compound is applied at a rate in the range of from 
about 0,1 to 5 kg/ha, preferablyfrom about 0.2 to 4 
90 kg/ha, more preferably from 0.5 to 3.0 kg/ha, the 
application being repeated as necessary. When used 
Tn a crop locus, the application rate should prefer- 
ably not exceed 3 kg/ha. 

The compounds of formula I maybe and prefer- 
95 ably are employed as herbicidal compositions in 
association with herbicidally acceptable diiuentfs}. 
Suitable formu lations contain 0.01% to 99% by 
weight of active ingredient from Oto 20% nerbici- 
dalfy acceptable surfactant and 1 to 99-99% solid or 
100 liquid dikient(s). Higher ratios of surfactant to active 
ingredient are sometimes desirable and are 
achieved by incorporation into the formulation or by 
tank mixing. Application forms of composition 
generally contain between 0,01 and 25% by weight 

1 05 of active Ingredient Lower or higher levels of active 
ingredient can, of course, be present depending on 
the intended use and the physical properties of the 
compound. Concentrate forms of composition in- 
tended to be diluted before use generally contain 

110 between 2 and 90%, preferably between 10and80% 
by weight of active ingredient 

Useful formulations of the compounds of the 
invention Include dusts, granules, pellets, suspen- 
sion concentrates, wettable powders, emutsifTable 

1 15 concentrates and the like. They are obtained by 
conventional manner, e.g. by mixing the com- 
pounds of the Invention with the diiuentfs). More 
specifically liquid compositions are obtained by 
mixing the ingredients, fine solid compositions by 

120 blending and, usually grinding, suspensions by wet 
miUing and granules and pellets by impregnating or 
coating (preformed) g ranular carriers with the active 
in gredient or by agglomeration techniques. 
Alternatively, the compounds of the invention 

125 may be used in microencapsulated form. 

Herbicidally acceptable additives may be em- 
ployed in the herbicidal compositions to Improve the 
performance of the active ingredient and to reduce 
foaming, caking and corrosion. 

130 Surfactant as used herein means a herbicidally 
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acceptable material which imparts emulslfiabilfty, 
spreading, wetting, dispersibifity or other sur- 
face-modifying properties. Examples of surfacta nts 
are sodium ligninsulphonate and lauryl sulphate. 
5 Diluents as used herein mean a liquid or solid 
herbicidaUy acceptable materia I used to dilute e 
concentrated mate ri a I to a usable or desirable 
strength. For dusts or granules it can be e.g. talc, 
kaolin ordiatomaceous earth, for liquid concentrate 
10 forms, for example a hydrocarbon such as xylene or 
an alcohol such as isopropanol, and for liquid 
application forms La, water or diesel oil. 

The compositions of this invention can also com- 
prise other compounds having biological activity, 
15 e.g. compounds having simitar or complementary 
herbicidal activity or compounds having antidotal, 
fungicidal or insecticidal activity. 

Specific Examples of herbicidal compositions will 
now be described. 

20 EXAMPLE A: Wettabte Powder 

25 Parts of a compound of formula I, e.g. Com- 
pound No. 25 hereinafter given, are mixed and 
milled with 26 parts of synthetic fine silica, 2 parts of 
sodium lauryl sulphate, 3 parts of sodium iigninsul- 

25 phonate and 45 parts of finely divided kaolin until the 
mean particle size is about 5 micron. The resulting 
wettable powder is diluted with water before use to a 
spray liquor with the desired concentration. 
EXAMPLE &: Emulsion Concentrate 

30 20 Parts of a compound of formula j, e.g. Com- 
pound No. 25 hereinafter given, 40 parts of xylene, 
30 parts of dimethyl formamide and 10 parts of 
etnu!sifier(e,g. ATLQX4851 B a blend of Ca 
alkylarylsulphonate and a polyethoxylated trig- 

35 lyceride of Atlas Chemie GmbH) are thoroughly 
mixed until a homogeneous solution is obtained. 
The resulting emulsion concentrate is diluted with 
water before use. 
EXAMPLE C: Granules 

40 5 Kg of a compound of formula I, e.g. Compound 
No. 25 hereinafter given, are dissolved in 25J 
methylene chloride. The solution is then added to 95 
kg of granulated attapulgite (mesh size 24/48 mesh/ 
inch) and thoroughly mixed. The solvent is then 

45 evaporated off under reduced pressure. 

The invention is further illustrated by the following 
Bcampies wherein temperatures are in °C, pressures 
are in Torr and Rf values are on silica gel, so famot 
otherwise indicated . 

50 RNAL COMPOUNDS 

Example 1 N-(2i4-dim0myt~th\en-3*vl)~N~ (1,3- 
dhxolane -2- ylmethyl} - chloroaceta- 
mide (process a) 
To the well stirred mixture of 1 .7 g {0.0063 mo!) of 

55 N - {2,4- dimethyl - thien - 3 - yl) - H - (1,3 -dioxplane 
- 2 - ylmethyl) - bydroxyacetamide, 58 mg of 
benzyltriethylammonium chIoride>7 ml of toluene 
and 7 ml of 30% NaOHare added dropwise without 
cooling 1.31 g (0.0069 mol) of p-toluenesuifonyl 

60 chloride In 3.5 ml of tolu ene. After the exothermic 
reaction has subsided, stirring is continued fora 
further 20 hours at ambient temperature. 

The toluene layer Is then separated, washed with 
water and dried over anhydrous Na 2 S0 4 , 

65 The crude residue left on rotevaporation of the 



solvent is reerystallised from diethyl ether to give M - 
(£4 -dimethyl -thien -3-yl) - N - (1,3- dioxolane -2 ~ 
ylmethyl) -tosyloxyacetamide ("tosylate") having a 
m.p. of 101-103°. 

70 Astrrred mixture of 2.16 g (0.0051 mot) of said 
tosylate, 1..84g (0.0066 mol) of tetrabutylammoniurn 
chloride, 8 ml of water and 16 mi of toluene is heated 
at 30* over a period of 6 hours. The toluene layer is 
then separated, dried (Na a S0 4 ) and evaporated in 

75 vacuo. 

The residue is chromatographed on a silica gel 
column, eiutlon with hexane - ethy lacetate 2: 1 
affords the title compound as analytically pure 
crystals, having a m.p. of 78-78°. 
80 Example 2N-&A - dimethyl - thien -3-ylJ - N - 

methycxyethyl *chforoacetamide {pro- 
cess a) 

To a stirred solution of 2.0 g (0,008 mol) of N - (2,4- 
dimethyl - thien -3-yO-N- msthoxyethyl - 
85 bydroxyacetamid and 0.92 g (0.008 mol] of 4- 
dimethylaminopyridine (=DMAP) in 80 ml of dry 
methylene chloride are added without cooling 0.93 g 
(0.008 mol) of mesyl chloride in 20 ml of dry CH 2 CI 2 . 
The resulting mixture containing OMAP-hydroch- 
90 loride and the methanesulphonate of the starting 
compound is heated under reflux for 25 hours and 
then evaporated In vacuo. 

The residual oil, after column chromatography oh 
silica gei (elution with diethylether), solidified on 
95 chilling at-20°, m.p. 54-55- 

Example 3 : N- (chloroacetyi) -N~(2- carbomethoxy 
- 4 - meth yl - thien -3- yf) - alanine - 
effryfesfer {process b) 
To a weil stirred suspension of 1 3 g (0.05 mot) 
100 sodium hydride (80% dispersion in mineral oil) in 
2S0 ml of dry dimothc-xyeihane (=OME) are added 
portionwise, &g g (0.04 mol ) of solid N - (2 - 
carbomethoxy -4 ■ methyl - thien - 3 - yl) - 
chloroacetamide. 
105 After the addition is completed the resulting solu- 
tion of the Na-salt is stirred an additional hour at 50°, 
then allowed to reach room temperature and treated 
with the solution of 7.26 g (0.04 mol} of ethyl - 2 - 
bromopropionate in 50 ml of dry DME* 
1 10 After a reaction period of 4 hours at 50°, the 

mixture is filtered and evaporated in vacuo (5070.01 
Torr,). The residual brown oil, after chromatography 
on silica gel (elution with diethyl ether-hexane 2:1), 
Is subjected to ball tube distillation, giving the 
115 analytically pure title compound, b.p. 13570.005 
Torr. 

Example4 : r\I~(1H-pyrazol- 1 -ylmethyl) -N-&4- 
drmethyl - thien -3-yt) - chioroaceta- 
mide (process b) 
120 To a well stired mixture of 19.35 g (G.095moi) of N 
- (2,4- dimethyl - thien -3-yl) - chloroacetamide^ 
4.1 5 g (0.01 mol) of benzyldim ethyl hexadecyi - 
ammonium chloride, 40 g (1 mot) of sodium hydrox- 
ide, 200 ml of methylene chloride and 40 ml of water 
125 are added 17 g (0,1 1 moJ) of solid 1-chloromethyl 
pyrazolehydrochioride atsuch a rate, thatthe 
temperatu re does n ot rise above 25 a . 

When the addition is completed, the reaction 
mixture is stirred an additional 21$ hours at a mbient 
130 temperature. Then 1 00 m l of water are added. The 
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organic layer is separated, washed with three 200 mi 
portions of water, drfed over Na^SO^and evaporated 
to dryness. The residue is chromatographed on a 
silica gel column. Button with hexane-diethylether 
5 1 :1 affords the title compound as an a natyt ics I iy 
pure syrup which crystallized on chilling overnight at 
-20°, m.p. 88-89° (recrystallized from diethyl ether), 
examples : N~(chloroacetyt}~N -{3,5 -dimethyl- 
Isoxazol -4 - yf} - atanineeihyfester 
10 ^process b) 

9.4 g (0.05 mol) of N - (3,5 - dimethyf - Isoxazol -4- 
yD - chloroacetamlde in 1 50 mf of dry aeetonftrile 
{-CHsCNJare added dropwise to a well stirred 
suspension of 1 .8 [0.00 mol) of sodium hydride (80% 
15 dispersion in mineral oil} in 25 mi of dry CHaCN. 
After the exothermic reaction {34*) has subsided 
the solution of the sodium salt Is allowed to reach 
room temperature and men treated with the solution 
of 9.05 g (0*05 moi) of ethyl 2 - bromopropionate In 
20 25mlofdryCH ? CN. 

After the addition is completed the reaction mix- 
ture is heated at 50° for three hours and then 
evaporated to dryness. The residue is taken up with 
100 ml of diethyl ether and filtered, The residual oil 
25 left on evaporating the filtrate Is chromatographed 
on a silica gef column. Elution with diethyl ether-hex- 
ane 1: 1 affords the tstfe compound, having a rn,p, of 
49-50°. 

Example 6 : N - 11 -0H - pyrazol - j -yfj ethytl - N - 
30 f2A-rtmethYhmien-3~yl}'&forQace- 

tamrde (process c{ 
To a stirred solution of 12.7 g {0.1 mol} of .2,4- 
dimethyl - 3 - amino - thiophene in 100 ml of dry 
benzene, which contains 1 6 g of molecular sieves 
35 (3A) and two drops of cona H2SO4, are added 
dropwise 8.5 ml (0*15 mols} of acetaldehyde, taking 
care that the temperature does not rise shove 25*. 

When alt the acetaldehyde has been Introduced, 
the reaction mixture Is stirred 24 hours longer at 
40 ambienttemperature and is then filtered. Removal of 
the solvent (eaves the Schiff base as a fight brown 
liquid, 

To the stirred solution of 13 9 (0.085 mols) of this 
material In 75 ml of dry toluene are added dropwise 
45 at -30° 9,7 g {0.086 mols) of chloroacetyl chloride. 
When the addition is complete, the reaction solu- 
tionis stirred for a further 30 minutes at -30° and 
then treated dropwise at the same temperature with 
12 g (0.085 mols> of 1 - trimethytsilylpyrazole. After 
50 the addition, the solid C0 2 /acstone bath Is removed, 
the mixture allowed to warm to ambient tempera- 
ture and left to stir for a further period of 20 hours. 

The reaction mixture is then filtered and evapo- 
rated in vacuo. The residua) syrup is chromatog- 
55 raphed on a silica gel column. Edition with hexane/ 
diethyl ether 3 t 2 affords colourless crystals of the 
title compound which, upon recrystailization from 
diethyl ether have a melting point of 76-78". 
Example 7:N-(4~ methoxy -2- methyl - thien -3- 
60 y!)-N- (2- ethoxyethyO-chiaroaceta- 

mide {process d) 
To a well stirred mixture of 6,05 g {0,03 mol) U - {2 - 
ethoxyethy I) - 4 - methoxy - 2 - methyl - thiophene - 3 
- amine, 4.15 g {0.03 nialjof K2CO3, 10 ml of water 
65 and 100 ml of CH 2 CI 2 Is added dropwise without 



cooling the solution of 3>4g (0.03 mol) of chlor- 
oacetyt chloride in 10 ml of CH 2 CI 2 . Afterthe 
exothemn ic reaction (27*J has subs? ded, stirring is 
continued for a further hour at ambient temperature. 

70 The methylene chloride layer is then separated/ 
washed twice with 100 mi of water, dried f^SCW 
and evaporated in vacuo. The residual crude tftle 
compound is analytically pure; RF — 0.23 (hexane- 
diethyl ether 1 :2l A small portion of this material 

75 was subjected to ball tube distillation ; b,p. 168-170°/ 
0,05 Torr. 

The following compounds of formula I are 
obtained according to one or more of the procedu res 
of the Examples 1 to 7, as indicated hereinbefore: 
80 (MeisCFVandEtisC^Hg) 



Cmpd* 
Ho. 



Aryl 



Characterization 



1 
2 



44ie-th1en-3-yl 



3 2-He-tfiieri-3-yl 



4 

5 
6 
7 
S 

ID 
11 

12 
13 
14 
IS 
16 
17 
18 

1$ 
20 

21 

22 

23 

24 
25 
26 
27 



Crapci, 
NO. 



it 



3 

i€ 3 H 7 

CH 2 -CH*Ctf z 

CH 2 C(CH 3 )=CH 2 

CH 2 -C{Br}=CH 2 

CH 2 C00C3H ? i 

CH(CH 3 )C«OCff 3 
CH{CH 3 )C0OC 3 H 7 i 

CHgCOMHCjKyi 

CH 2 -(1*pyrazfl1yl) 
CH(,CK 3 )fl-|ym2ft1ylj 

CHj-fS , 5-diMe-pyra- 
4 zolyl-1) 



Aryl 



ia.p. 25-26° 

8f=MSf ey cl ohexane/ 
etbylacetate 1:1) 

RfM>-3{cycloheicane/ 
ethylacetate 5:4) 

m.p, 45-45* 
is. p. S0-5T" 



ra.p. 83-86" 
n.p< 95-96° 

n* D *1.5479 
ra.p, 6Q-BT* 

m.p, 45-46* 
*.p, RS-4S fl 
w.p* 4M9* 
B^l.5345 

b, p. 118-21 70.005 Tqrr 
rn.p. 77-73° 

ra.p. 135-1 37* 
:ffi.p, 141* 
H.p* 8B-S9* 
nup, 76-78° 

m.p.l43-144 0 

Characterization 



28 2,4-diHs-thien-*-y1 CH(CH 3 )-fQ 



29 

30 
31 

32 

33 

34 

35 

36 
S7 
38 

39 



CH 2~^ 



n.p. 132-133* 




-it 

u 
a 



C^<2-fliryl) 
CH z -(2-thiefiyl) 



CH, 



m. p. 78-79° 
w,p. 57-59° 
B».p. 66-67* 



3-Me-1sp*azf>l~6-yV Bi.p, 77-7B* 



41 



v 



m,p. 54-56° 
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jjj rf * Aryl Y Characterization 



42 2,4-diffe-tM* n -3-y1 J^"jL W * P " 11(M5 ° 

H 
N — N 

Me 

is. p. 63-70° 

« - CHgOEt b.p.ll5V0-001 Tdrr 

43 * C^OC^n n* q *U5Z80 

49 *. CH £ 0C 4 M^i b.p.tld-tr/O.QttlTorr 

50 - CH(HajOHe n.p t 48-50* 
5? * CH{Efc}GMe n.fu 55-57» 

52 • CHgCH^Dtfe B,p. S4-55* 

53 - CKgCHgQEt iKp.no*/CK01 Torr 
« ■* CHgCH^CC 3 H ? n Rf^O-SSfdietltfl ether/ 

55 » C(He) a CH 2 €Me 



CHg^J nup. 76-7BP 



J* 4 ' Aiy! tr Characterization 



59 2,4-eHKe-tinen-3-yi CH[He)GCtf 2 CH 2 t:i j^p* 62-$4° 

60 * CH{Cte>OT 2 Wte *tf=0.3(tfat*ylether/ 

hexans 1:1} 

. * CW^gCiyBte b-p.ll7-18VQ.(KJST(M-i- 

6 * CHtHe^EK^ra n.p. 59-$4° 



53 



64 " CHtPteJOCHg-Q 

«S " (#{tfe)C-tH3Hte 

67 * Ot 2 -CR*H0Be * lM.31{h«x»n/atlyl- 

. acetate ?:Z) 

acetate 4:1) 

69 • CH z -C(Me)=M0«e in,p. 76-78* 

7< » ■ CHg-CCMej-HDEt m,p, 57-S9* 

11 " CHfMa)CH=flQHe nup, efrtfr 

" CHCMa)CW=NPEt Rfx0.4{Eiexai^/e-d3y1- 

acetate 4=1) 

W 11 CH(Me)-Nf«a)-CO«e 

74 Z-He-4-Et-th1ei>- 

*^ CH(«6)CH 2 DMe b.p,142-44°/0-2 Ton- 

pyrazolyl-t-CHg m.p. 53-54* 

77 2^EV4'te-tli1en- 

^J^A Kf*0.47{dfatfcy1 ether/ 

* * 8 hexarte 7:3) 

78 * CH(Me)CHJ3lfe Rf^_47(dfetfcylatfier/ 

• frexane 7:3) 

79 2,4-dj£t-tMen-3-.yl pyrazolyl-l-CBj ©.p. 63-fi5° 

31 " WgCfyiHe nj^saaa 
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Ho. 



Aryl 



CfciaracteirmtitHi 



33 

84 

85 
86 

B7 

aa 
as 

90 

sa 

S3 

94 

35 
95 

SSa. 

?7 

97a 

97b 
90 



2- fC 3 H 7 -4-Me-tMen- 

3- yl 

4- 0H-2-Me-thien- 
3-yT 

3-yl 

4* 



2- Jfe-4-£tQ-thien- 

3- yl 

2-Me-4-£C 4 H g Q-thien- 

thien-3-yf 

thlen-3-yl 

2- KeS-4-He-thien- 

3- yi 

* 

Z-HeSfOh4-Me-thien- 
3-yl 

Z-MeS0 s -4'Ke-fchtan- 
3-yl * * 

3-yl 

Z-MeC0-4^Et-ttiierw 

3-yl 

2-HeQ0-4,5-diMs- 
thiftti*3**yl 

tMen-3-yl 



pyrazolyM-CHg 

pyrazalyl-l-CH 2 

Cli^-OEt 

CH 2 €H 2 -OEt 

pyrazolyI-l-CH 2 



CKgOEt 

pyrazo1y*M-CH, 



CHgOEt 
CHgCH 2 0Ke 

CH 2 0Et 
.Ctf 2 OEt 
Cti 2 OEt 

pyra2o1y1-J-CK z 
pyrazolyl-l-CHg 



m.p, 9C-32 a 
m.p. 24* 



m.p. 44-45° 



b.p,18DV0.001 Tor*" 

b.p.l35V0.OOl Terr 
b.p.l4S-l5flV0*QOl Tarr* 



syn : si,?. 89-9l fl 
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CrcpcL 
Ho. 



Aryl 



Characterization 



99 2-HeC(=«0He)-4-Me^ 
tln*n-3-yl 

3-yT 

102 Z-C0G«e-4-Me-tMen- 
3-yl 

103 

104 - 

105 Z-iC 3 » z -4-C00He- 
thien-3-y] 

106 2-Et-4,£-diWe- 
thi»*K3-yl 

107 « 
ttfen-3-yl 



RyraiOlyl-i-CBg syn : h.jl 123" 



110 * 

llifr 

110b 

in 

*I2 2,5-di3r-4-He- 
ihien-3-yl 

1113 2-KM4teO-S-Siv 
thien-S-yl 

114 2»4~<lfMe-5-€0€H*- 
ttien-3-yi CMgp&t 

115 CiyJEt 



CK(He)CH 2 0«e 

CJigOEt 
CH(HeJCODEt 

pyrazo1yl-l-CH 2 

pyrazolyl-l-CH 2 
CH 2 OEt 

Ryra»iyKi^CH 2 

CH 2 OEt 

ftyraw>lyl-l-CH 2 



JB.p.119-21* 

m. p. 20-22* 
fc,p.l3S°;0-005 Torr 



2Q 

n|f =1.5112 
F*f^l,55G9 



ft^ =4.5321 

RfM). 3£{cyd ohexsna/ 
ethylacetate 7:3) 

ethy la estate 6:4) 

m. p. 75-77° 
EL p- 96-93° 
b.p. 14#O.005 T6rr 
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Cmprf, 

Hp, 



AiyT 



Characterization 



116 
117 

118 

119 

1.20 

121 
123 
1*3 
124 

725 

126 
127 
JZS 
TZ9 

130 
131 



132 

133 

134 
135 
136 

137 



tmpd. 
Ho. 



2 , 4-di Jfe-f ttiratnT- 3-yl 



ft 
q 



1,2,4-triMe-pymjl- 
3-yl 



pyrazoly>l-CH 2 



Oig-OEt 



Wepyr roI-4-yl 

3, S-diMe-isoxazol* 



SjB-dfEt-isoxazol- 
1-yl 

b 



• II 



3,5-dlffeHsothla- 
zol-4~yl 



3-ffe-S-EtQ-pyra- 
1,3,5-triMe^pyra- 



Aryl 



pyrazfllyl-1-CHg 
CHg-CfMeHftg 

jjyiraialyl-l-CHg 

CtfftoejCOOEt 

CH 2 DEt 

pyi^2o]yT-l-cH 2 



CH 2 0£t 

pyra*oly1-l-CH. 
CHgC^CH 

CfigOEt 



ra.p,. 45-4$"* 



b.p. liaVO.OOT Torr 
b,p, 107-108 0 /O.^G1 



tip°=1 + 4908 



ta.p, 43-45* 



Torr 



Hi. p. 1Q9-14* 
ra.p. 103-12 3 

Jii.p* 111-113° 

b.p.iaaVo.001 Torr 

Characterization 



138 

139 
149 
141 

m 

143 

144 
145 



1 ,3,5-fcHMe-pyira- 
sol-4-yl 



1 -Pte-3j5-di £t-pyra~ 
zol-4-yl 



I.3-dSHe**5-EtG- 
pyra2a1~4-yl 



CH 2 CH 2 0tfe 
Et 

pyrazolyM-CHg 



CH 2 0Et 



b.p,]35Vp.fl01 torr 
nwp, CO- 32" 
JR. p.. 115-117° 

ro.p, 96-97 ft 
nJ Q =K5D08 

fj,p. T30*/0,001 Torr 
n.p. 54-55* 



Examples ; M$thyl3,&- dimethyl -4~ ammo - 
thtophenB - 2 - carboxylase 
A solution of 45.2 g {0.21 mol) methyl 3,5 - 
5 dimethyl - 4 - nitrothiophene- 2 - carboxylate in 1000 
mt methanol is hydrggenated for two hours at 10 bar 
in the presence of 4.5 g palladium (10% on carbon). 

When the reduction is completed the mixture is 
filtered, the catalyst washed with methanol and the 
1 0 filtrate evaporated to dryness. 

the crystalline residue is treated with diethyl 
ether, yielding the analytically pure title compound 
m,p. 88-89° 

ExampfeS ; 2r4~Dimethyl<3-ammQthiophene 
IS To 890 ml (3 mol) of sodium bis{2 ■ methoxy- 
ethoxy) aluminium hydride (70% solution In toluene) 



andeooml of drytoluene is added, drqpwise with 
vigorous stirring, a solution of 100 g {0.58 mol) of 
methyl 3 - amino - 4 - methyl - thfophene - 2 - 

20 carboxylate in 700 ml of dry toluene at such a rate 
that the tern peratu re does not rise above 55*. 

After the addition is completed stirring is con- 
tinued for a further 30 minutes and the reaction 
mixture wen cautiously added in small portions at 0° 

25 to 1200 ml of 20% potassium hydroxide solution. 
The toluene layer is separated, dried over MgS04 
and evaporated in vacuo. The residual brown liquid 
is distilled under diminished pressure, affording the 
analytically pure title compound, b.p. 49-5270.01 

30 Torr. 

Exampfe 10 ; 4 - Mefnoxy - 2 - methyl • 3 amino - 
thhphene 



12 
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The well stirred mixture of 55.4 g {0.2 mal) of 
benzyl N - (4 - methoxy - 2 - methyl - Wen - 3 - yl) 
carbamate, 40 g (0.7 mol} ofKQH, 600 mi of ethanol 
and 120 mf of water is heated under reflux for two 
5 • hours. The resulting solution is then evaporated in 
vacuo and the residue dil uted with 500 ml of water. 
The separating light yellow oil is taken up in 400 ml 
of diethyl ether and the aqueous phase extracted 
once with 400 ml of ether. 

10 The combined ethereal solutions are dried 
{Na 2 SOJ and filtered. A slow current of dry 
hydrogen chloride is then passed through theflitrate 
for a period of 30 minutes, taking care-by 
intermittent coiling in an ice bath - that the tempera* 

15 ture does not rise above 10°. 

The precipitated hydrochloride of the title com- 
pound has a m.p. of 230° (the free base a m.p. of 
61-63°). 

Example 11 : 2-Methytthto-4~methyl ~3- 

20 ammothiophene 

6 g {0*22 gram atoms) freshly prepared aluminium 
amalgam are added over a period of a bout two 
minutes to 18.9 g (0,1 mol) of 2 * methylthio -4 - 
methyl -3- nitrothiophene dissolved in 200 ml of 

25 moist diethyiether. The vigorous reaction which sets 
in after 5-10 minutes is kept under control by cooling 
the flask in ice. 

After 45 minutes, when the exothermic reaction 
has subsided and ail the aluminium has reacted, 

30 another six grams of amalgamated aluminium are 
added* -_ 

The reaction mixture is then gentry refluxed for 2 
hours; during this period the formation of the 
thlophene amine is complete. The organic phase is 

35 decanted and the remainder washed with two 50 ml 
portions of diethyiether The combined ethereal 
solutions are dried (MgS0 4 ) and evaporated in 
vacuo. The residual crude title compound is distilled 
under reduced pressure, having a boiling point of 

40 70-Sr/O.5Torr. 
Example 12 

in the foi lowing table a re listed co mpou nds of 
formula IX that are obtained according to one or 
more of the procedures of Examples 8 to 1 1 . 

45 

Ex. 12.1 1,3 -di -CHj-5 - OC 2 H 5 -4- NH 2 pyrazole 
(Rf = 0.23tetrahydrofurane : hexane 
3:1) 

Ex. 12.2 3,5 - df - CHa-4- WM a - isothiazole Cm.p, 
50 82-^4°) 

Ex, 12.3 4 - e 2 H 5 - 2 - CH 3 - 3 - ammothiophene, Rf 

■m 0.25 (diethyiether: hexane 2:1) 
Be. 12.4 4-n -butoxy-2- methyl -3 -amino - 

thiophene, m.p. 25°; (Rf = 0.25 (dietti- 
55 ylether/hexane 2:1) 

Ex. 12.5 5-^50-3-083-4^^-0^3- 

zole m.p, 81-83° 
Ex. 12.6 3,5 - di - C 2 H S - 1 - CH 3 -4 - NH 2 - 

pyrazole b.p. 68-70 o /0.G01 Torr 
60 Ex. 127 3,5 - dl - C^Hg - 4 - N H a - 

isoxazole Rf-0.39 (diethyl ether) 
Ex. 12.3 (3 - NH 2 - 4 - Me - thlen - 2 - yl)ethanone, 

m.p.80-8r 

ix. 12.9 (3-NH 2 -4-Et-thien-2-yHethanone, 
65 m.p. 68" 



fix. 12.10 (3-NH 2 -4,5'dIMe-thten-2- 

yliethanone, m.p. 120-23° 
Ex. 12.11 2 - Et - 4 - Me - 3 - NH 2 -thiophene, b.p. 

74-7670.01 Torr 
70 Ex. 12.12 2,4 - diEt - 3 - NH 2 « thiophene, Rf ~ 0.24 

(CH 2 Ci 2 ) no 29 ^1.5511 
Ex. 12.13 2-Et-4 r 5-diMe-3-NH 2 -thiophene, 

no 211 - 1>5531 

75 Example 13 : N-f^-dimemyl-tbten-S'yO- 
acetoxyacetamrde 
To 1 2.7 g {0,1 mo!) of 2,4- dimethyl - 3 - 
aminothiophene, 13.8 g (0.1 mol) of K 2 CQ 3/ 20 ml of 
water and 150 mf of methylene chloride are added 
80 dropwise at ambient temperature 15 g (0,11 mol) of 
acetoxyacetyl chloride. 

After the exothermic reaction has subsided, stir- 
ring is continued for a further hour. Then the organic 
layer is evaporated, washed with water, dried 
85 ( MgS0 4 ) and evaporated in vacuo. The solid residue 
Is treated with hexane affording the analytically pure 
title compound, m.p. 1 10-112* 
- Example 14 : N~{2A-dimemyi-thien-3-yl)- 

hydroxyacetamide 
90 Through a stirred solution of 15.9 g (0.07 mol) of N 
- {2,4 - dimethyl -thien - 3 -yi) ~ acetoxyacetamide in 
300 ml of methanol is bubbled a gentle stream of 
ammonia gas for 30 minutes. 
After the exothermic (40°) reaction (moderated by 
95 intermittent cooling in cold water) has subsided, 
stirring is continued for additional 30 minutes and 
the reaction solution then evaporated to dryness, 
The resulting solid is recrystalHzed from ethy (ace- 
tate,, giving the analytically pure title compound as 
100 colourless crystals, m.p. 85-87°. 

Example 15:N-(2- ethoxyethyf) -4- methoxy *Z- 
methyt-thiophene -$ -amine 
To 70 ml (0.245 mol) of sodium bis (2 - methoxy- 
ethoxy) aluminium hydride (70% solution intoluene) 
1 05 and 30 ml of dry toluene is added dropwise with 
stirring a solution of 9.4 g (0.041 mol) of H -(4* 
methoxy - 2 - methyl - thien - 3 - ylj - ethoxyacsta- 
mide in 125 ml of dry toluene. Afterthe exothermic 
reaction has subsided, stirring is continued for a 
110 further 90 minutes and thareaction solution then 
cautiously added in small portions at -10° to 100 ml 
of20%KOH solution. 

The toluene layer is separated and the aqueous 
phase extracted twice with 100 ml of toluene. The 
115 combined toluene solutions are dried (Na 2 S0 4 ) and 
evaporated in vacuo. The residual light brown liquid 
is analytically pure, Rf 0*32 (hexane - diethyl ether 
1:2). 

Exampte 16 : N*[{Methoxymethyf)etfiy!] -Z4 - 
dimethyl -thtophene-3- amine 
The solution of 6.4 g (0.05 mol) of 2,4 - dimethyl - 3 
-amino - thiophene and 5,3 g (0.06 mol) of methoxy- 
acetone in 100 ml of drytoluene is boiled under 
reflux until the theoretical amount of water has 
125 separated in the water trap iV/z hours). The toluene 
solution is then a llowed to cool to ambient tempera- 
ture and evaporated in vacuo. The residual crude 
Schrff base is sufficiently pure for the next step. 
3.2 g (0.048 mol) of this materiaE are dissolved in 
130 100 ml of dry toluene and added without cooling to a 
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well stirred solution of 28 mi (0.098 mol) of sodium 
bis (2 - methoxyetfioxy) aluminium hydride {70% 
solution in toluene) in 16ml of drytoiuene. 

After the exothermic reaction (44°) has subsided, 
5 stirring is continued for a further 90 minutes and the 
brown reaction solution then cautiously added in 
small portions at -10° to 40 mi of 20% KOH solution. 

The toluene layer is then separated, dried 
(Na 2 SO^ end evaporated in vacuo. The residua! oil, 
1 0 after column chromatography on si f ica gel (efution 
with hexane - diethyl ether 3:1) is distilled under 
diminished pressure [ball tube), having a b.p, of 
94-9570.01 Torr. 

Example 17: N~(5-Ethyt- i£A~oxdiazQi~2- 
15 ylmethyi) -2,4 -dimethyl - thiophene - 

3 -amine 

The mixture of 12.7 g (0.1 mol) of 2,4 - dimethyl - 3 

- amino - thiophene, 14.6 g (0.1 mol] of 2- 
chloromethyl - 5 -ethyl - 1,3,4 - oxdiazole and 13.8 g 

20 (0.1 mol) of K 2 CO a in 150 ml of dry dtmethylforma- 
mide (=DMF) is stirred for 20 hours at 80*. 

The reaction mixture is then cooled to ambient 
temperature poured into 400 ml of water and the 
water-DMF solution extracted with three 150 ml 

25 portions of diethyl ether. The combined ethereal 
extracts are dried over anhydrous N a z 30 4 and 
evaporated in vacuo. The residual brown oil is 
chromatographed on a silica gel column, elution 
with Nxane/diethyl ether 1:1 affords the title com- 

30 pound as an analytically pure orange liquid, ftf=0.2 
iether-hexanel:!). 

Example 18 : /V - {2A - dimethyl - thien - 3 - yljglycine 
hydrazide 

82 g (0.41 2 mol) N - (2,4 - dimethyl - thien - 3 - y I) 
36 glycine -methyl ester and 42 g (1 .3 mol) hydrazine 
hydrate in 350 ml alcohol are stirred for 24 hours at 
room temperature* The mixture is evaporated in 
vacuo. After adding 150 ml water the residue is 
treated with 4 x 500 mt portions of ether. The ether 
40 ph ass is dried over N s 2 S0 4 and evaporated to 

dryness giving the analytically pure title compound, 
m.p. 68-70*C 

Example 19 : N- (2,4 -dimethyl -thien -3-yf)-N-{4 
- methyl - 5 - m&rcapto - f ,2,4 - triazol - 
45 3 - yt - methyl) - amine 

A mixture of 1 5 g (0.075 mol) N - (2,4 - dimethyl - 
thien -3 -vl) glycine hydrazide and 5.5g (0.075 mol) 
methyllsothiocyanate in 100 ml ethanol is refiuxed 
for 4 hours. The reaction mixture is cooled to €°C and 
50 the precipitate formed separated by filtration giving 
the pure compound, m.p. 1S4-87 P C. 
Example 20: N- (2A - dimethyl - thien -3 - yf) -N-(4 
-methyl- 5 - methytmercapto - 1,2,4 - 
triazol -3-yl- methyl) - amine 
55 To a mixture of 9.5 g {0,037 mol) N - (2,4 - dimethyl 

- thien - 3 - yl) - N - (4 - methyl - 5 - mercapto - 1 ,2,4 - 
triazol - 3 - yi - methyl) - amine, 1 ,1g triethyl - benzyl 
ammonium chloride in 1 00 ml toluene and 30 ml 
aqeuous 50% sodium hydroxide solution are added 

60 4*7g (Q.037 mol) dimethyl-sulfate. The reaction 
mixture is stirred at room temperature for 5 hours, 
the organic layer is separated, washed with three 
100 ml portions of water, dried over NaaSO^and 
evaporated to dryness. The residue is recrystallized 

65 twice from ether giving the pure title compound. 



m.p. 92-96 u C, 

Example21 : N- (2,4 -dimethyl- thien- 3 -yi}-N-($ 
-methyl - 1,3,4 - thiadiazoi -2-yi- 
methyi}- amine 

70 To 1 0g (0,05 moi) N - (2,4 - dimethyl - thien - 3 - yl) - 
glycine hydrazide in 175 ml methylene chloride is 
added dropwise 5.5g (0.05 mol) acetic acid anhyd- 
ride. The m ixture is stirred for 1 hour at 20*0 and 
evaporated to dry n ess. The oily residue is disserved 

75 in 150 ml pyridine and 1 1 .1g (0.05 mol) phosphorous 
pentasulfide is added in small portions. During the 
course of the addition the temperature reached 48°C. 
The mixture is refluxedfortwo hours and stirred at 
room temperature for another 16 hours. After eva- 

80 poration to dryness the residue is dissolved In 

methylene chloride and the solution treated succes- 
sively with ice water, diluted cold sodium hydroxide 
solution and water, dried over Na 2 $0 4 and evapo- 
rated to dryness. Chromatography on a silica gel 

85 column afforded the pure compound as an oil, Rf — 
0.23 (ethylacetate/hexane 6:4). 
Example 22 :H- (2 A - dimethyl - thien -S-ytJ-N - (5 
-methyl - 1,2A - triaza! - yl- methyl) 
amine 

90 To a stirred solution of 2,2g (0.055 mol) NaON In 
125 ml methanol is added 6 g (0.05 mol) acetamidine 
hydrochloride- After 15 minutes 10«g (0.05 moi) N- 
(2,4 - dimethyl - thien - 3 - yf| - glycine hydrazfde Is 
added and the mixture refluxed for 1 8 hours. After 

95 evaporation to dryness the residue is treated with 
methylene chloride and freed from insoluble by- 
products by filtration. Evaporation of the methylene 
chloride gives the title compound, m.p, 85-B7X, 
Example 23 N - (2 A - dimethyl - thien - 3 - yt) 

1 °Q glycine - isopropyfiden e - hydrazide 

7g (0.035 mol) N - (2,4 - dimethyl - thien - 3 - yl) - 
glycine hydrazide in 50 ml acetone is stirred at room 
temperature for 2 hours. The pure title compound 
which crystallized was obtained by filtration, m,p. 

105 126-28°C. 

Example 24 

The following compounds of formula VII are 
obtained according to one or more of the preceding 
Examples 13 to 23: 
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Ex, 



Ar 



Chars cterfca-, 
Jibn 



24,7 2.4-di-CH 3 -thien-3-yl CH^CRg-OCH, 



24.2 
24,3 

24,4 



24.5 Z-CH 3 S-4-CH 3 -tftien-3-yi CH^-OCHg 

Z4.7 1^CH 3 -3 # 5-^-tJl r » 
pyrazaM-yl 

24 .9 3-CH 3 -5-"0C g H $ -|iyrazol-4-yl CH 2 W 2 0CH 3 



-24.10 2.4-di-CH 3 -tlrfsn-3-y] 
24,17 

21.12 * 

24.73 2»4-*-C^H s -titien-^y7 



24.15 H^e^-tMeiKW dfi^CH^CM, 



W=0.32((it&tJiy1 
ether- hexane 
3:1} 

Bf=0.23{dfQthyl 
1 :T) 

UT) 

fither-fiaxane 
2?7) 

Ton: 

b> p. 92- 94V 
O.fl? Toir 

RF=0,38fec^one- 
htxzne 4:6 J 

ftf=Q.2{etfiy7- 
aceiate-Of-GK 
1:1) 3 

Rf*0.25(elhyl* 
acfttate-tfUOH 

tt-Q.4Sr,dfetty't 
ether) 

Bf=0.57{diefchy1 
sther) 
20 

0.09 Terr 

Rf=n*52 (ethfer-haxane 
7:3) 



24.16 2,4-di-C^-thlen-a-yl 

24-17 

24.13 

24-19 » 

24.2D " 
24*21 

Example 25 : N -(2 - carbomethoxy - 3,5 -dimethyl - 
Men -A- y(} ~ chloroacetemide 
To 12.25 g {0.066 molj of methyl 3,5 - dimethyl -4- 
amrnothiophene-2-carboxylate r 9.1 g {0.066 mol) 
5 of K 2 C0 3 , 25 m! of water and 1 50 ml of methylene 
chloride are added without cooling 7.5 g {0-066 moi) 
ofchloroacetyl chloride. 

After the exothermic reaction {36°} has subsided 
stirring is continued for a further hour/Then the 
10 organic layer is separated, washed with water and 
dried over anhydrous Na 2 SQ* After removal of the 
solvent the desired product is obtained as colourless 
crystals, m.p. 157-58°. 

Example 26 : IV- .fit - chhro - 3,5 - dimethyl - thien - 4 
- yO - chforoacetamide 
To the stirred solution of 5.0g [0.0245 moll of N * 
(2,4 - dimethyl- thien -3-yl) - chloroacetamide in 50 
ml of dry CH^fe are added d ropwise at 0* 3.3g 
(0.0245 mol) of sulfuryl chloride. 

When the addition is complete, the reaction mix- 
ture is allowed to warm to ambient temperature and 



Hf=0,SS„ . 
fcexarte 7 -J ) 




ether- 



HfNJ.l$tOH 2 Cl 2 J 



15 



20 



CH^CC0CH 3 b.p. 32^770,00* Torr 

stirred fbr a further period of 20 hours. Then the 
solvent is removed in vacuo and the crystalline 
residue triturated with hexane, yielding the analytic 
25 caily pure title compound, nup, 166°, decomp. 

Example 27 : W - [2- (1,1 - diethoxy) ethyl - 4 -methyl 
- thien ~ 3 - y/f - chloroacetamide 
15 g (0.065 moi) of N - {2 -acetyl -4- methyl -thien 

* 7£2r - * iop ^ oe *«m W» are dissolved in the warm 
30 (50°) mixture of 60 g of dry ethyl alcohol, 60 g of 

tnethyi orthoformatB and 7 drops of concentrated 
HCL 

Upon standing for 30 hours at room temperature 
the reaction mixture is evaporated in vacuo {50*70.01 
35 Torr) and the residual brown syrup chromatog- 
raphed on a silica gel column. Elution with hexane- 
dietbylether 2: 1 affords the title compound as col- 
ourless crystals, having a m.p. of 57-58 a . 
Bcamph28: N-[2- (1 - methoxyimino) etftyl~4- 
40 methyl -thien -3 -yfl-cMoroacetamide 

The solution of 1 .5 g (0,0065 mol) of N - {2 - acety l - 
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118-119' 
10S-106* 

36-98° 
67-69* 
93-55° 

m.p- 144-45° 

104-05° 
125-27° 



m.p. 
nr. p. 

IK?. 

hi. p.. 
m-p. 



m.p 

IB.p 



4 - methyl -thien 3 - yt) - chloroacetamide and 6.6 g 
(0.14 moi} of methoxyarnine in 50 mi of dry toluene, 
which contains 5 □ of molecular seives fsA} is 
refluxedfap7 hours. 
5 The yellow reaction solution is then f iltered and 
evaporated in vacuo. The resulting crude syrj/anti 
isomer mixture is separated by chromatography 
with hexane-diethyf ether as the mobile phase. 
First are eluted QJBq of the pure isomer (syn 
10 isomer) with the m.p. of 101 -1 02° (Rf^0.33, hex- 
ane-ether 1:1). Continued elution of the silica gel 
column affords the other analytically pure anti 
isomer (0.4 a) having a melting point of 87-89° 

(Rf*=rm). 

15 Example29 

ThefoUowlrig compounds of formula 111 are 
obtained according to one or more of the Examples 
25 to 28: 

flr Characterization 

2-C00GH 3 -4-C«g-thien-3^1 
2-CH 3 S— 4-CH 3 -th-Een»3^yl 
2*4-di-CH 3 -tfri en-3^yl 

SaS'di'-CHj-isoxazfll-^-yl 

4-CH 3 -th1en-3*yl 
2-CH 3 -4-C 2 K s -tftien'3-yl 
2-03 3 -4*fJCH 3 -thifift-3^1 
2 a 4-d?-CH 3 -f uran-3-yl 

3, - m 3 -i sothiazol -4-yl 
pyrrol -4*yl 

2-C0CH 3 -4-CH 3 -th1 en-3-yl 
a-CH 3 -4-QC 4 H g n-thfen-3-y. 
?-C 2 fi s -4,5-dtCH^tf»ien-3-yJ 

Example 30 : N - ft4 - dfmethytthien - 3 - yfl - A/ - 

methoxyethyi -hydroxyacetamide 
18.4g (0.1 rnol) of N - {2,4 ^ dimethyl thien - 3-yl) - 
hydroxyacetamide in 50 mi of dry dimethylforrna- 
mtde (=DMF) are added dropwise to a well stirred 
suspension of 3.0 g {0.1 moi) of sodium hydroxide 
25 (80% dispersion in mineral oil) f n 50 mi of dry DMF, 
After the exothermic reaction (50°) has subsided, 
the solution of the Na-salt is allowed to reach room 
temperature and then treated with the solution of 
10,4g (0-11 moi) of 2 - chloroethyl met hylether in 20 
30 ml of dry DMF, When the addition is completed, the 
resulting mixture is heated at 100* for 4 hours and 
then evaporated to dryness £40704 Torr). 

The residue is taken up with 200 ml of diethyl 
ether, washed with 250 ml of water, dried (MgSO^ 
35 and f Iltered. The residual oil left on evaporating the 
filtrate is chromatographed on a silica gel column, 
Elution with ether affords the desired product as an 
analytically pure viscous liquid (Rf-O^S/ethar). 
Example 31 

40 Following the procedure of Example 30, the fol- 
lowing compounds of formula II, in which Ar is 2,4 . 
dimethylthien - 3 -yl, are obtained. 



Characterization 



29,1 
29.2 
29.3 
29.4 
29.5 

25.6 

29.7 

29.8 

29-9 

29,10 

29.11 

29.12 

29,13 
29,14 
29.15 
29.16 
29.37 



163-SS* 
lQF" 
145* 
110* 
ra.p. 129-30° 
m.p. 147-4A* 



ra.p 

m.p 



20 



31-1 
31.2 
3t-3 

31.4 
3.1*5 

31.6 
31.7 



CH 2 CH=H0C z H s 
CH g C*W0CH 3 

CKCH^NOCH, 



Ml 



acetate 3?2) 

Rf=0.2S (heaane-etttfl- 
acetate 3:2j 

m.p. 69-71° 

Rf=C27 (heKane-atfryl- 
acetate 3:2) 

Rf*0.31 (hexane-etbyl- 
acetate 3:2) 

Rf=0.3 (toaxane-fiinyl- 
acetate 3:2) 

Hf=0.12 fhexane-etttfl- 
ac&tata 3:2) 

Example 32:N-(4- Methoxy - 2 - methyl - thien - 3 - 
yt) ethoxyacetamide 

45 To 9,8 g (0.068 moi) 4- methoxy -2 - methyl - 3 - 
amino - thiophene, 9.45 g (0.068 moi) K 2 C0 3 , 35 ml of 
water and 100 ml of CH 2 Cl 2 is added without cooling 
the solution of 8.4 g (0,069 moi) of ethoxy acetyl 
chloride in 20 ml of CH a Cl a . 

50 After the exothermic reaction (32*) has subsided, 
stirring is continued for a further hour. Then the 
organic layer is separated, washed twice with 150 ml 
of water and dried over anhydrous Na a S0 4 . 
The residue left on rotevaporation of the solvent is 

55 subjected to column ohromatography on silica gel. 
Elution with hexane - diethyl ether 1 :1 affords the 
analytically pure tftfe compound having a m.p. of 
40-41°. 

Example 33 

60 Analogous to the procedure of Example 34, the 
following amides of formula ArNHCOY 3 are 
obtained. 



Ex, 


Ar 


* 3 


Characterization 


33.1 


2 s 4-di-CH 3 -£JWeK-3-yl 




m.p.62-63 a 


33-2 


' it 




W»J>.lSe-€9* 


33.3 


n 




in. p. 140^42° 


33.4 


fl 




ai.p. 164-65* 




1 > 3 , 5- tr i -CH^-py razo 1 -4-yl 


^GH z 0CFJ 3 




33.S 


l-CJi^S-di-CgRg- 
pyrazal-4-yl 




b.p.!20°/0.001 Torr 


33.7 






m.p.lz3-3a c 




nyraioi-4-yl 




33.8 


Z^-dMlK^E&isn^-yT 




fu.p. 37-38° 


33.9 


It 


' €H 2 QC 3 H 7 -n 


i»,p, 43-4S° 


33.10 


II 




ra.p. 94-9 7 9 


33,11 2, 4-di -C 2 « s - tlif en-3-y 1 




n.p. 40-49° 



65 



70 



thfen -3 - yl) carbamate 

63.6g (0.23 moi) of diphenylphosphoryl azide and 
24.4 g (0.23 moi) of triethylamine are added ait at 
once to the stirred suspension of 36.5 g (0.21 moi) of 
4 - methoxy - 2 - methyl -thiophene -3- carboxylic 
acid in 300 mi of dry benzene. 

The resulting mixture is refluxed for one hour and 
then treated with 25 g (0.23 moi) of benzyl alcohol. 

After a reaction period of 3Vz hours at 78° the 
reaction mixture is cooled to ambient temperature,, 
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diluted with diethyl ether {350 ml) and washed 
successively with 250 ml of 5% HCI, 250 ml of 
saturated NaHCO? solution and 200 ml of saturated 
NaCI solution. The crystalline residue left on roteva* 
5 poration of the dried {Na 2 S0 4 ) solvent is triturated 
with pen^ine, yielding the analytically pure title 
compound, m,p. 1 07-108°, 
Example 35 
Following the procedure of Example 34, em- 
ID ploying theapproprSate carboxyfic add, the follow- 
ing carbamate is obtained. 
Be. 35. 1 Benzyl (N -2A~ di - CH 3 - furan - 3 - yl) 
carbamate, m.p. 103-5°. 

Ex. 3&£ Benzyl {H - 4 - n - butoxy - 2 - methyl - tbien - 
15 3 -yl) carbamate, m,p. 83°, 

Example^ : 4- Methoxy -2 -methyl -thiophene- 3 
-carboxyHcacid 
The title compound is obtained by saponification 
(KOH) of the corresponding ethyi ester; m.p. 127*, 
20 Examples? 

Analogous to the procedure of Example 36 is 
obtained 4 - n - butoxy - 2 - methyl - thiophene - 3 - 
carboxyiicacid, m.p, 66-68°, 
Example 38:Ethyf4- methoxy- 2- methyl - 
25 thiophene- 3 -cerboxyf ate 

20 ml of 50% sodium hydroxide solution are 
added dropwiseto a mixture of 1&6g 0.1 mol) of 
ethyl 4 -hydroxy -2- methyl - thiophene - 3 r . 
carboxylate, 10 ml (0.105 mol) of dimethyl sulphate 
30 and 2.3 g {0.01 mol) of benzyltriethylammpnium 
chloride in 100 ml of CH a CU, at ambient temperature. 

After about 15 minutes of reflux, the reaction 
mixture is worked up to give the tftis compound, Rf 
= 0.36 (diethyl ethenhexane 2:1). 
35 Example 39 : Methyl 3,5 - dimethyl- 4-ntt- 

'romfophene*2 - carboxyfate 
To a well stirred, chitted (CT) solution of 51.4g {0.3 
mol] of methyl 3,5 - dimethyf thiophene - 2 - carboxy- 
lase in 200 ml of glacial acetic acid are added 
40 dropwtseovera period of 40 minutes, a mixture of 
30 ml of fuming nitric acid (specific gravity = 1.5) 
and 120 ml of acetic anhydride. After the addition is 
completed the resulting brown solution is stirred a 
further two hours at 5" and then pured into 3000 ml 
46 of Ice water. 

The aqueous phase Is extracted twice with 500 ml 
of diethyl ether. The ethereal extracts are washed 
with water and Z% sodium bicarbonate solution, 
dried (Na^SDJ and evaporated in vacuo. 
50 The residue is subjected to column eh rbmatogra- 
phy onsilicageL Elutton with hexane - diethyiether 
(10:1) afforded the title compound having a melting 
point of S7H88°, * 
Example 40 

55 Analogous to the p ro cess of Example 39 hut 
employing 1,3 -dimethyl * 5 - etfioxypyrazole as 
starting material is obtained 1 3 - dimethyl -« - 
ethoxy - 4 - nitropyrazole; Rf - 037 with diethyiether 
on silica gel. 

60 Herbscfdal Tests 

Example 41: Weed control - Pre-emergence treat- 
ment 

Seed pots <7 cm diameter) are filled with a mixture 
of peat culture substrate and sand. The exposed 
65 surface of the peat culture substrate and sand 



mixture is sprayed with a test liquid of a test 
compound {e.g. formulated in accordance with Ex- 
ample B) and seeds of Lepidium sativum, Agrostts . 
alba. Averts sativa and Lolium perenne are sown in 

70 each pot, whereby the Avena sativa and Lolium 
perenne seeds are, after sowing covered with a thin 
layer {0.5 cm) of peat culture substrate/sand mixture. 
The pots are kept for 21 days at room temperature 
with 14 to 17 hours light (daylight or its equivalent) 

75 per day. 

Determination of the herbicidal effect of the par- 
tTcular herbicide is made after the 21 day period The 
determination involves a visual evaluation of the 
degree and quality of damage to the various seed 
SO plants. 

The compounds of formula I are applied in the 
above manner at dosages equivalent to 1.4 and 5.6 
kg of active Agent/hectare. 

Herbicide! activity, that is to say, significant dam- 
85 age to the test plants Is observed. 

Example 42; We&d control -Post-emergence treat- 
meat 

A procedure similar to that employed in Example 
41 is followed with the exception that the test 
90 compounds (herbicides] are applied when the plants 
are at the 2-4 leaf stage, the sowing of the plant 
seeds being staggered to ensure that the plants 
reach the 2-4 leaf stage at a bout the same time. 

Again the com pounds of formula I are applied In 
95 the above manner at dosages corresponding to 1 A 
kg/ha and 53 kg/h a. The determination of the 
herbicidat effect is made 21 days after application of 
the test compounds and involves a n analogous 
evaluation as described in Example 41. Herbicidal 
100 activity Is observed. 
Example 43 

Representative compounds of the invention are 
evaluated in the following pre-emergence test proce- 
dure; 

105 Seed dishes measuring 30 x 40 cm are fitted to a 
depth of 6 cm with a mixture of peat culture 
substrate and sand. The exposed surface of the peat 
culture substrate and sand mixture is sprayed with 
an aqueous test liquid (e.g. formulated in accord- 

110 ance with Example B) comprising a compound of the 
invention in a given concentration. The spray 
volume corresponds to 600I aqueous test liquid/ha. 
Trie same test is repeated with various concentra- 
tions of test liquid, whereby the concentrations are 

1 15 selected tn such a manner thatthe desired applica- 
tion rates are realized. Six species of seed are then 
sown in each dish. The number of seeds sown for 
each plant species depends on the seed germination 
potential and also the initial growth size of the 

120 particular seed pfant After sowing of the seeds, the 
treated surface is covered with a thin layer about 0.5 
cm deep of the peat culture substrate and sand 
mixture* 

The prepared seed dishes are kept for 28 days at a 
125 temperature of 20 to 24°C and 14 to 17 hours light 
each day. 

Determination of the herbicidal effect of the par- 
ticular compound of the invention is made after the 
28 day period. The determination involves a visual 
1 30 evaluation of the degree and quality of damage tp 
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the various plants. Particular advantageous herbicid- 
at properties are i.a, observed with the Compound 
Mas. 25, 26, 47, 48, 55, 75, 84 and 86 of Table A. 
Some of the results obtained with an application rate 
5 corresponding to 1 kg active ingredient/hectare are 
summarised in the following Table B. 
Example 44: Ppstemergence treatment 

A further evaluation of representative compounds 
of the formula I is effected in a post-emergence test 
10 procedure similar to that of the pre-emergence test 
described in Example 43, except that the herbicide 
test liquid is applied when the plants are at a 2-4 leaf 



stage. For that purpose the various plants species 
are sown in time-staggered relationship. The green- 

15 house conditions (temperature, light) are as in 
Exam ple 43, Determination of the herbicidai effect is 
also effected 28 days after appfication according to 
the method of Example 41, 
Pa rtkjular advantageous herbicidai properties are 

20 La. observed with the Compound Nos, 25, 26, 47, 48, 

55, 75, 84 and 86 of Table A. Some of the results 

obtained with application rates corresponding to 5 

kg active ingredienf/hectareare summarised in the 
following Table €♦ 



Prfe^eritergence application 1 kg/ha 



Compound Tea ted ^ % damage 



treated 


25 


26 


47 


4a 


55 


75 


£4 




Aiflaran. retrofit 


nil 

90 


90 


100 < 


JflO 


100 


100 


SO 


90 


Cap sal la h.p. 


30 


100 


100 


so 


90 


70 


7D 


•J LI ' 


Che nop. alb. 


SO 


80 


90 




20 


50 


En 


60 


Galium aparlne 


BO 


10 


50 


0 : 


10 

■■V 


10 




IV . 


Seneclo vulg. 


90 


eo 


BO 


eo : 


B0 


100 


50 


100 


Stellar la media 


90 




! 70 


80 : 


50 


so 


70 


30 


Alfalfa 


SO 


60 


60 : 


50 


60 


10 


70 


90 


Bean 


a 


0 


20 


20 


0 


0 


10 


10 


Carrot 


30 


80 


90 


90 


70 


100 


80 


90: 


Cotton 


20 


0 


10 


0 


0 


0 


20 


0 


Flax 


80 


30 


60 


50 


30 


0 


20 


10 


Potato ! 


0 


10 


10 


0 


0 


0 


0 


0 


Soya 


50 


10 


30 


30 


0 


10 , 


30 ;■ 


30 


Sugar baefc 


60 


10 


10 


0 


0 


0 


20 


30 


Itapa 


10 . 


0 


20 


0 


D 


q 


20 


10 


Sunflower 


0 


10 


30 


50 ■ 


0 


0 


0 


10 


Agropyron repens 


30 \ 


100 


90 


60 


SO 


90 


30 


70 


Agrosfcis alba 


100 


100 


loo 


100 


10Q 


too 


too 


100 


Alopec* myos. 


90 


90 


so 


20 


50 


so 


60 


so 


Apera ep.venti. 


100 


wo 


100 


tOO : 


100 


Tag 


100 


1Q0 


Avena fatua 


so 


so 


80 


40 


B0 


90 


50 


30 


Echlnoehloa c- 


90 


100 


90 


30 


50 


100 


30 


90 
€0 


Corn 


20 


3b 


50 


30 


0 


SO 


90 ] 


Wheat 


70 


TOO 


SO 


90 


0 


ISO 


60 | 


70 
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C Pos t-emergencs. application 5 &g/ha 


Plant 


Compound Tested - % dajnaoe 














4E 


55* 


75 


24 


M* 


mmaran.. ar$tr©£l . 




so 


70 


50 


ao 


60 


00 


SO 


[capsella tup* 


SO 


60 


?h 






50 


60 


50 


Ichetiop, alb. 


90 


40 


1U 


on 
£11 


tin 
20 


if A 

40 


30 


! $a 


jGaliun sparine 


30 


60 




'in 


BO 


20 


70 


60 


[Eenecto vulgr* 


30 


SO 


70 

r.y 


fin 


an 

911 


fin 

90 


80 


50 


[stellarla BiMla 


90 


so 


Oil 


in 
IB 


30 


40 


60 


40 


[Alfalfa 


«o 


60 


£13 




! ba 


Art 

SO 


70 


70 


Bean 


100 


20 


•an 




ZD 


39 


30 


so 


(carrot 


70 


90 


30 


100 


80 


100 


100 


m 


[Cot ton 


70 


60 


PA 

50 


40 


50 


60 


70 


70 


FLa* 


00 


70 


90 


loo 


00 ) 


SO 


40 


60 


[Potato 


70 


30 




10 


ID 


10" 


40. 


10 




90 


30 










30 


so 


(Sugar Leefc 


30 


20 


70 


0- 


10 


10 


0 


10 


(Rape 


40 


20 


to 


10 




60 


50 


40 


[Sunflower 


60 


50 


30 






fin 
an 


an 


50 


jAgropycon repejvs 


70 


30 


70 


SO 


50 


50 


30 


so 


A^roatis alba 


















Alopec* rayos f 


80 


.30 


80 


ft 


60 


90 


£0 


9Q 




90 


ICQ 


100 


too 


100 


100 \ 


SO 


30 


jJVvena fatua 


90 


100 


90 


so 


90 


lao 


too 


100 




50 


bO 

ao 


60 
80 • 


18 


90 
100 


70 
SO 


80 
90 


90 
1Q0 


Corn 


80 


60 


ICO 


90 


30 


30 


70 


ao 


Wheat 


70 


so 


80 


SO 


10 


SO 


60 


ao 


Wee" 2) 


40 


30 


10 


50 


30 


3a 


30 


40 



Field Test 

Compound No. 25 has farther been evaluated in a 
pre-eiriergence Mufticrop^eldscreening under the 
- following conditions: 

5 ^C/ops&jybegn ( J Steefe')-([So) 

Cotton f 'Stonevilre 213') - (Cot) 
Com(lQli)-fCo] 

Wheat {Svenno)-(Wh) 
- Weeds Aiopecu rus pratensis - (Al) 
10 Bchffiot^foacnj^galiS-fEchJ 
Gaiium sparine 



Compound 


kg/ha 


so 


Cot 


Co 




Al/Ech 








0 


0 


TO 


S3 


9Z 


43 " 




1.25 


3 


3 


S3 


so 


100 


67 




2-6 


5 


7 


60 


92 


100 




AVachlor- 


1*25 


0 


0 


0 


10 


43 


43 




U 


0 


3 


0 


S3 


78 


57 


Metal achl or 


l.tt 


0 


0 


0 


33 


100 


30 




2.5 


0 


0 


0 


73 


100 


43 



25 The above results indicate an herbicfdal activity 
- Chenopqdium album and poiyspermum} which is equal or superior to that found with 

Amaranthus retroflexus J dicots commercially a mailable standards against mono- 

f/Mltheweeds, exceptor Alopecurus pratensis cotyledonous weeds, and issuDeriortathatofsii 



15 which was sown, were naturally occurring). 
-Spray volume: 7J0 It/ha 
-Replicates: 3 

- Evaluation: 28 days after application 
-Standards: Alachlor (=*« - chloro - 2'^ - diethyl - N 
20 -^ethoxymethyl-acetafiilidejand 

Metofachlor [*=or - chloro - 2* - ethyl - 6' - 
methyl - N methyl - 2 -methoxy- 
ethyljacetanfflde]. 
The following herbicidel activity was observed: 



cotyledonous weeds, and is superior to that of such 
standards against dicotyledonous weeds. The herhi- 
SOcidai activity is selective in soybean, cotton and at 
the lowest application rate aiso in com. 
CLAIMS 

1. A compound of formula I 

JJQCH-Cl 
Ar-H^ z i 

35 Wherein Ar is a 5Vmembered heteroaromatic group 
comprising 1 or 2 ring heteroatoms selected from 0 
Sand N, and linked by a faring atom to the M-atom ' 
of the NfY)C0CH 2 CI group to which rt is bound, 
whereby, where Ar is pyrazoJyl, said N{Y)C0CH 2 CI 

40 group isin the4-pQsmoR, 

and Y is allene, CHa-CH^^CHa, 
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or is a hydrocarbon selected from Chalky*, 
p^ikeny( r C^gJkinyi, Cs^cycloaflc/i, 
q^cycioalkenyl, C^scycJoalkyl - Ct^alkyL whereby 
such hydrocarbon Is unsubstituted or substituted by 
5 halogen selected from F, CI or Br; or is a group 
CHfRil-COY^ 

wherein R t Is H or Chalky I and 

Y % forms together with the CO-group to which it is 

bountf an ester or amide function; 
10 orisagnaupR^Az, 

wherein Ffe is CH 2 or CH 2 -CH 2 unsu bstituted o r 

substituted by C t _5alky| and 

Az is an aromatic heteronng selected from a di-or 

tfiazole Jinked by one of its nitrogen atoms to R 2 , a 
1 5 5-membered heteronng linked by a C-atom of said 

ring to R 2 and having 1 to 3 heteroatoms selected 

from the group consisting of Q, S or Nj end a 

pyrimidrne group, or is a 2 - oxo - 1 - pyrroJidinyl 

group in which one CH 2 group can be replaced by O, 
20 S or NCH3 and 5-oxo- anoVor bicyclic benz[c] fused 

derivatives of such 2 - oxo - 1 - pyrrol rdinyl grup 

or is a group A-0-R 3# 

wherein R 3 is H, hydrocarbon selected from the 
group consisting of Chalky), C^alkem/i, 
25 C^alkmyl, C^ycloaikyl, Cs-acycioalkenyl or 
Cs-acyeioalkyi - C t .*alky|, whereby the hydrocarbon 
is unsubstituted or substituted; or a group 

•-<*, • 

30 wherein R 4 is hydrocarbon selected from 
d-salkenyl, Ci^alkinyl, C^^ydoalkyl, 
Cg-acycloalkenyi, f^ a cycIoalky I - C^alkyl, whereby 
the hydrocarbon is unsubstituted or substituted by 
halogen selected from F, CI or Br; oris aliens 

35 fVjs H or has one of the meanings defined for R 4 
and A is a hydrocarbon moiety, which maybe 
linked with R 3 to form a saturated oxygen containing 
heterocyclic ring comprising 1 or 2 oxygens as 
neteroatom, and whereby the N and 0 atoms to 

40 which it is bound are separated by up to 3 C-atoms; 
or is a group CH -C * NOR 4 , 

I I w 
Rs Rs* 

wherei n fU is as defined above, 
45 Rsand R 5 ' are independent! vH orri-r rt ,a 
together wfth R s 'are (CH^or m^°^ 5 
or is a group CH-N{CH 3 )COCH 3 



I 

R 



50 wherein R 6 isH or Ct^alkyl. 

2. Ac0mpoundaccordingtoClaim1 r whereinAr 
is at . least substituted in o-position of thechloroace- 
tamide group by a substituent selected from the 
group consisting of halogen; C^alfcyl unsubstituted 
55 or substituted by halogen, C^alkoxy or 

C^cycloalkyJ; C^alkenyl unsubstituted or substf- 
Uited by C^alkoxy; C^cycioalkyl; formyl or 
^alkanoyi; C(=NOC 1 ^aikyl> - C^aikyl; 

60 C M alkyl-S; C^afkyLSO; C^ikyLSO,; 

C^lkoxy^carbonyl; C^alkoxy unsubstituted or 
substituted by halogen or C^alkoxy ; 
Ca^lkenyloxy; Q^alkinyloxy; HQ and CH 2 OH and 
esters thereof. 



65 3. A compound according to Claim 2, wherein Ar 
contains either one ring heteroatom or two adjacent 
ring heteroatoms, whereby the heteroaromatic ring 
is at least disubstituted in opposition of the 
chlorpacetamide group by substituents selected 

70 from the group as defined in Claim 2, any optional 

additional substituent of said heteroaromatic ring 

being selected from Chalky I, halogen and 

C]_4a I koxycarbonyl . 

4* A compound according to Claim 3, wherein Ar 

75 is a substituted thiophene, isothiazole or isoxazole 
ring. 

5. A compound according to Claim 4, wherein Ar 
(sa substituted thiophene or isothiazole ring. 

6, A compound according to Claim 5, wherein Ar 
80 is substituted thiophene, 

I. A compound according to Claim 6, wherein Ar 
is 3-thienyl 2,4- disubstituted by substituents 
selected from Chalky! and C^alkoxy. 

8. A compound according to any one of Claims 1 
85 to 7 wherein Yis a group R 2 -Az or a group A-QR 3 {fy* 

Az r A and R 3 being as defined in Claim 1). 

9. A compound according to Cfaim 8, wherein R a 
is CH a or CH[CH 3 ), Az is 1-pyrazolyi or 3,5 - diCH 3 - 1 - 
pyrazolyl, A is CH 2 , CH^-CH^ or a monomethylated 

90 derivative thereof and R 3 is C^alkyl. 

10. A compound of formula i according to Claim 
9, selected from the group of compounds wherein Ar 
and V are 

a) 2,4 - dimethyl - thien - 3 - yl and pyrazolyl - 1 - 
95 methyl resp, 

b) 2,4 -dimethyl -thien -3-yI andl -(pyrazolyl - 11 
ethyl resp. 

c) 2,4 -dimethyl -thien -3 -yl and CH2OC2H5 resp. 

d) 2,4 - dimethyl - thien -3- yl and CH 2 OC 3 H 7 n resp* 
1 00 e) 2A- d imethyl - thien - 3 - yl and CH(CH 3 )CH 2 OCH3 

resp. 

f) 2 -memyl-4-ethyl-thien -3-yl andCH 2 0C a H s 
resp, 

■g) 2 - methyl -4- methoxy - thien - 3 - yl and 
105 pyrazolyl - 1 - methyl resp, 

h) 2 - methyl - 4 - methoxy - thien - 3 - yl and 
CH 2 CH 2 OC 2 H 5 resp. 

II. Process for the production of a compound of 
formula 1 stated in Claim 1, comprising 

110 a} substituting in a compound of formula II 

wherein Arand Y are as defined above, 
the HO group of the N-hydrpxyacety l group by CL 
115 b) reacting a compound of formula If! 

Ar-NH-C0CH 2 CI [|f 

wherein Ar is as defined above, 
with a compound of fbrmu la IV 
120 LY IV 

wherein Y Is as defined above, 

and Lis a leaving group capable of being spiitt off 
under the N-alkylation reaction conditions, 
c) obtaining a compound of formula la 



la 



20 



whereta R' isH or C^alkyf 

5 and Ar and Ra are as dsfined above 
by reacting a compound of formula V 

A, - u^"^ 
ra - ci 

r 

1.0 wherein Ar and R« areJdefined above, 
with a reactive derivation . c ' 
^ ^'^oenvafcve of a compound of formufa 

. HY S VI 

wherein Y 2 is as defined above 
tS a^l^a^p^mpoundofforrnufaVII 
wherein Ar end Yare as defined above. 

12. A compound as stated in Claim i i«h Q « 

JL * * e * ,adai ^P°sWon comprising a com- 
pound of any one of Claims 1 to 10 and 12 in 

1:9. A compound of formula IJ 
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25 



35 



II 



wherem Ar and Yare as defined fn Claim J. 
40 20, A compound of formula W 

Ar- NH-COGH^CI ill 
wherein Aris as defined in Claim 1, 
21, A compound of formula Vff 

AHYttY vir 
45 wherein Ar and Yare as defined in Claim 1 

^L/ 3 L ammothi<)phe,le sufa st«t"ted m'z- and 

S2S byaTO ^^M M a;! 



r 



